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To evaluate empirical therapy with trimethoprim-sulfamethoxazole or doxycycline for outpatient skin and soft
tissue infections in an area of high prevalence of methicillin-resistant Staphylococcus aureus, a randomized, pro-
spective, open-label investigation was performed. The overall clinical failure rate was 9%, with all failures occurring
in the trimethoprim-sulfamethoxazole group. However, there was no significant difference between the clinical
failure rate of empirical trimethoprim-sulfamethoxazole therapy and that of doxycycline therapy.

Skin and soft tissue infections (SSTI) caused by methicillin-
resistant Staphylococcus aureus (MRSA) acquired in the com-
munity have rapidly increased in prevalence over the past de-
cade (6, 7, 9, 11). With this shift in the epidemiology of SSTI,
empirical therapy for SSTI with B-lactams is often no longer
thought to be acceptable in those clinical situations where
antibiotic therapy is deemed to be necessary. While retrospec-
tive and observational data for the use of off-patent oral anti-
microbials, such as tetracyclines, trimethoprim-sulfamethox-
azole, and clindamycin, for treating MRSA SSTI have shown
these agents to be effective, prospective randomized data for
this therapy are largely unavailable (1, 2, 3, 8, 11).

As MRSA is more likely to be isolated from an SSTI than a
B-lactam-susceptible organism at Parkland Hospital in Dallas,
Texas, we performed a randomized, prospective, open-label
investigation in our emergency department to determine the
efficacy of empirical therapy using off-patent oral antibiotics
(trimethoprim-sulfamethoxazole, 160 mg/800 mg twice daily,
or doxycycline, 100 mg twice daily for 7 days) for the outpatient
treatment of SSTI abscesses requiring wound packing after
incision and drainage but not requiring hospitalization. Only
patients with SSTT requiring wound packing were enrolled, to
eliminate the inclusion of patients with smaller SSTI that did
not require wound packing.

This investigation was approved by the University of Texas
Southwestern Medical Center institutional review board and
included adults (=18 years old) who were willing and able to
provide informed consent. Inclusion criteria included the abil-
ities to return for follow-up examination at 2 to 5 days after
enrollment and to be accessible by telephone for follow-up
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assessment at 10 to 14 days and 28 to 35 days after enrollment.
Exclusion criteria excluded patients with contraindications or a
history of hypersensitivity reaction to any of the study treat-
ment regimens, an infected prosthesis or device, concomitant
bacteremia or deep-seated infections, diabetic foot infections,
and known immunodeficiency conditions and those who were
pregnant or breastfeeding, required additional antimicrobial
agents, and did not obtain assigned antibiotics.

The primary endpoint of this study was clinical failure, de-
fined as a subsequent hospital admission, the administration of
intravenous antibiotics, or a change in oral antibiotics over a
period of 10 to 14 days after the initial emergency department
presentation. Repeated outpatient incision and drainage of the
SSTI at 2 to 5 days after enrollment were not considered a
clinical failure, if the antibiotic regimens were not changed and
intravenous antibiotics were not administered. The trial en-
rolled patients from October 2005 to May 2006. Fisher’s exact
test was used for statistical analysis.

Forty subjects were enrolled; however, six of these subjects,
all of whom had been randomized to the trimethoprim-sulfa-
methoxazole group (three did not obtain the assigned antibi-
otic, and three did not have a working phone number), were
excluded. Baseline characteristics for the 34 subjects meeting
the study criteria are presented in Table 1 and Table 2 (there
were no differences in baseline characteristics between the
treatment groups). Outcomes at 10 to 14 days after initial
emergency department presentation were available for 33 of 34
subjects (one subject was lost to follow-up in the doxycycline
group). Outcomes at 28 to 35 days after initial emergency
department presentation were available for 31 of 34 subjects
(three subjects were lost to follow-up in the doxycycline
group).

Twenty-three of 34 (68%) abscess cultures were positive
for MRSA. All MRSA isolates were susceptible, in vitro, to
trimethoprim-sulfamethoxazole (MIC, =2/38 pg/ml) and
tetracycline (MIC, =4 pg/ml). Four of 34 (12%) abscess
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TABLE 1. Patient characteristics
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TABLE 2. Abscess characteristics

Patient characteristic Patient data (n = 34) % of data
Mean age (range) 38 yr (18-72)
Race
African American 20 58.8
Caucasian 6 17.6
Hispanic 8 235
Fever by history 7 20.6
Fever on exam 0 0
Pain 34 100

cultures were positive for methicillin-sensitive Staphylococ-
cus aureus, and 2 of 34 (6%) were culture negative (other
abscess isolates included coagulase-negative staphylococci,
Corynebacterium species, Streptococcus milleri, and “gastro-
intestinal flora”).

Of the 34 subjects included in the study, 14 received tri-
methoprim-sulfamethoxazole (8 with MRSA) and 20 received
doxycycline (15 with MRSA). One subject with MRSA was lost
to follow-up in the doxycycline group. Three of the 33 subjects
(9%) with data at 10 to 14 days were classified as clinical
failures. All 3 clinical failures occurred in the trimethoprim-
sulfamethoxazole group (3 failures out of 14 [21%] subjects on
trimethoprim-sulfamethoxazole therapy), with no clinical fail-
ures in the doxycycline group. By culture, two of the clinical
failures with trimethoprim-sulfamethoxazole had MRSA, and
one had Streptococcus milleri. All three clinical failures were
hospitalized due to worsening of the initial SSTI, which sub-
sequently improved with no other complications. By intention-
to-treat analysis (the one subject lost to follow-up in the doxy-
cycline group was considered a failure), a comparison of the
treatment groups showed there were no statistically significant
differences in failure rates (P = 0.283). Three patients in each
treatment group required repeated outpatient incision and
drainage at 2 to 5 days after enrollment. All other subjects
reported good response at 10 to 14 days after initial presenta-
tion.

Telephone follow-up at 28 to 35 days after initial presen-
tation with 31 of 34 subjects found that 3 of 14 (21.4%)
subjects in the trimethoprim-sulfamethoxazole group and 3
of 17 (17.6%) subjects in the doxycycline group had recur-
rent SSTI; all recurrent SSTI were at new sites. No other
complications were noted. None of the patients lost to fol-
low-up was admitted to Parkland Hospital over the course of
the study or at 1 month after study completion, by review
of electronic records.

While virtually all of the existing data for the efficacy of
off-patent oral antimicrobials used in treating MRSA SSTI are
observational or retrospective in nature, this trial begins to
provide needed prospective randomized data for empirical
therapy with trimethoprim-sulfamethoxazole or doxycycline
for outpatient SSTI in an area of high prevalence of MRSA.
We chose trimethoprim-sulfamethoxazole and doxycycline as
they are less expensive oral antimicrobials with similar twice-
daily dosing. In addition, community-associated MRSA has
low rates of resistance to both trimethoprim-sulfamethoxazole
and doxycycline, while community-associated MRSA resis-
tance rates for clindamycin and fluoroquinolone may be too

Patient data

Abscess characteristic (n = 34) % of data
Abscess location

Torso and neck 6 17.6

Axilla 7 20.6

Upper extremity 8 23.5

Inguinal and gluteal 3 8.8

Lower extremity 10 29.4
Fluctuance 34 100
Tenderness 34 100
Erythema diameter”

Mean = SD (cm) 72+49

Median (cm) 6.5

“ Data represent median and mean measurements = standard deviation (SD)
of the means in cm.

high for these agents to be considered for empirical treatment
of SSTI in some regions of the United States (2, 4, 6, 11).

The occurrence of all failures in the trimethoprim-sulfa-
methoxazole group of empirical treatment of SSTI needs to be
evaluated in a large and blinded trial. A higher dosage of
trimethoprim-sulfamethoxazole may be more efficacious than
the dosage used in our investigation, as has been suggested by
some groups (10). However, trimethoprim-sulfamethoxazole
may not provide an antimicrobial spectrum of activity that is
adequate to empirically cover Streptococcus species in SSTI, as
was seen in the failed cases in which Streptococcus milleri was
isolated (2).

Importantly, as it has been shown that many community-
associated MRSA SSTI can be adequately managed with inci-
sion and drainage alone, without the use of antimicrobials,
further investigation is also needed to better determine which
SSTI require antimicrobials and which do not (5, 6, 11). Pos-
sibly, the failure rate of 21% found with trimethoprim-sulfa-
methoxazole in our study may be the same as the failure rate
expected with incision and drainage of SSTI without the use of
antimicrobials.

No financial support. No conflict of interest for any author.

REFERENCES

1. Carter, M. K,, V. A. Ebers, B. K. Younes, and M. K. Lacy. 2006. Doxycycline
for community-associated methicillin-resistant Staphylococcus aureus skin
and soft-tissue infections. Ann. Pharmacother. 40:1693-1695.

2. Gorwitz, R. J., D. B. Jernigan, J. H. Powers, J. A. Jernigan, and participants
in the CDC Convened Experts’ Meeting on Management of MRSA in the
Community. 2006. Strategies for clinical management of MRSA in the com-
munity: summary of an experts’ meeting convened by the Centers for Dis-
ease Control and Prevention. http://www.cdc.gov/ncidod/dhgp/ar_mrsa_ca
.html.

3. Grim, S. A, R. P. Rapp, C. A. Martin, and M. E. Evans. 2005. Trimethoprim-
sulfamethoxazole as a viable treatment option for infections caused by
methicillin-resistant Staphylococcus aureus. Pharmacotherapy 25:253-264.

4. Kaplan, S. L. 2005. Treatment of community-associated methicillin-resistant
Staphylococcus aureus infections. Pediatr. Infect. Dis. J. 24:457-458.

5. Lee, M. C., A. M. Rios, M. F. Aten, A. Mejias, D. Cavuoti, G. H. McCracken,
Jr., and R. D. Hardy. 2004. Management and outcome of children with skin
and soft tissue abscesses caused by community-acquired methicillin-resistant
Staphylococcus aureus. Pediatr. Infect. Dis. J. 23:123-127.

6. Moran, G. J., A. Krishnadasan, R. J. Gorwitz, G. E. Fosheim, L. K. McDou-
gal, R. B. Carey, and D. A. Talan. 2006. Methicillin-resistant S. aureus
infections among patients in the emergency department. N. Engl. J. Med.
355:666-674.

7. Purcell, K., and J. Fergie. 2005. Epidemic of community-acquired methicil-
lin-resistant Staphylococcus aureus infections: a 14-year study at Driscoll
Children’s Hospital. Arch. Pediatr. Adolesc. Med. 159:980-985.

8. Ruhe, J. J., T. Monson, R. W. Bradsher, and A. Menon. 2005. Use of



2630

NOTES

long-acting tetracyclines for methicillin-resistant Staphylococcus aureus in-
fections: case series and review of the literature. Clin. Infect. Dis. 40:1429—
1434.

. Skiest, D. J., K. Brown, T. W. Cooper, H. Hoffman-Roberts, H. R. Mussa,
and A. C. Elliott. 2006. Prospective comparison of methicillin-susceptible
and methicillin-resistant community-associated Staphylococcus aureus infec-
tions in hospitalized patients. J. Infect. 54:427-434.

ANTIMICROB. AGENTS CHEMOTHER.

10. Stevens, D. L., A. L. Bisno, H. F. Chambers, E. D. Everett, P. Dellinger, E. J.

Goldstein, S. L. Gorbach, J. V. Hirschmann, E. L. Kaplan, J. G. Montoya,
and J. C. Wade. 2005. Practice guidelines for the diagnosis and management
of skin and soft-tissue infections. Clin. Infect. Dis. 41:1373-1406.

. Szumowski, J. D., D. E. Cohen, F. Kanaya, and K. H. Mayer. 2007. Treat-

ment and outcomes of infections by methicillin-resistant Staphylococcus
aureus at an ambulatory clinic. Antimicrob. Agents Chemother. 51:423-428.



